D2 receptor activation in distinct striatal neurons in comparison with D3 receptors.
The role of D2/D3 receptors in striatum was electrophysiologically examined in vitro in chloralose-anesthetized rats. In addition, in vitro patch clamp method with rat brain slices was followed. Stimulations of the substantia nigra pars compacta (SN) in vivo elicited spike generation which was inhibited by microiontophoretically applied domperidone, a D2 antagonist. These domperidone-sensitive neurons were activated by microiontophoretic application of D2 agonists such as talipexole, quinpirole and bromocriptine as well as the D2 agonist, 7-OH-DPAT. They were also excited by either intravenous injection of bromocriptine or talipexole in a dose-dependent manner. Furthermore, the SN-induced increases in neuronal firing were blocked during microiontophoretic application of domperidone. In patch clamp whole-cell recording large-sized cells, identified visually under Ramanosky microscope, were depolarized with repetitive firing on bath application of talipexole and 7-OH-DPAT at a current clamp mode. Talipexole-induced depolarization in the large-sized cell was similarly observed in the presence of TTX and high Mg2+ in Ca(2+)-free physiological solution. In contrast, the medium-sized cells were hyperpolarized on bath application of talipexole without being affected by 7-OH-DPAT. These findings suggest that the large-sized cells, which were presumably cholinergic interneurons, are activated by dopamine derived from the SN via D2 and/or D3 receptors, while the medium-sized cells are inhibited by dopamine via D2 receptors.